More and more health information is provided to the consumer in a digital form but research on who actually accesses and uses this information is unclear. This research identifies age and gender user differences of a touch-screen health kiosk. In a departure from previous research, extensive use is made of electronically recorded user transaction files. In all 1378 user sessions covering 17 039 page views were analysed for this study. This research forms part of a research project funded by the Department of Health.
Introduction
Electronic health information can be found in abundance. Quite apart from the government's NHS Direct presence on the Internet, thousands of health websites exist, of commercial, voluntary and individual origin. Despite the huge economic and political investment in digital health information provision, there has been little evaluation of the investment in terms of its impact on consumers' information uptake.
Digital Health is a far-reaching Department of Health-funded study of the developing use of digital consumer health information services; it is being undertaken by City University in co-operation with INTOUCH with health. The aims of the study are to develop a context-specific understanding of the extent and way in which the public interact with the digital delivery of healthcare information, and to examine the wider issues involved.
The study reported here describes gender and age use based on an analysis of transaction logs from one of INTOUCH's kiosks, the Harpenden general practice surgery's terminal. Logs between 4 January 2000 and 26 June 2000 were used covering 1378 user sessions and 17 039 kiosk page views.
Literature review
Perhaps the first touch-screen health information system was Healthpoint, developed by Glasgow University. A questionnaire survey of users found that use was not related to gender, age, neighbourhood type, or length of time spent in the waiting room. 1 A further analysis of Healthpoint information kiosks also found no difference in use between women and men. 2 However, this contradicts prevailing wisdom. From their survey of Internet demographics, Eysenbach, Sa and Diepgen observe that health and medical content 'seems to be one of only a few categories online that women are more likely to use than men' . 3 Health on the Net Foundation found that women made up 64% of
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Age and gender user differences of a touch-screen kiosk: a study of kiosk transaction log files North American health information users. 4 Surprisingly, no researcher has identified kiosk use by women as being different from other online health information systems.
Regarding kiosk use, Sieving cites a rise in the numbers of elderly as one of the contributory pressures creating the demand for health information. 5 However, research to date has found that older people are less likely to avail themselves of information online; such research shows that the elderly are still underrepresented. 6 Research into kiosk use reflects this, too. Naven et al. found that older people were less likely to use a health kiosk. 2 The elderly might well not use new technology for a variety of reasons: Hoot and Hayslip point out that people lose their manual dexterity with age, Carey cites ever more complicated imagebased pages. 7, 8 INTOUCH with health kiosks INTOUCH with health kiosks are PC-based touchsensitive-screen medical information systems. To start a session, users have to enter their age and gender and from here users are led to a main index page. This has six options: medical conditions, surgical operations, health news, support groups, healthy living, and health directory. A tab indicating 'more options' is situated at the bottom of the screen. This leads to two more entries: A-Z of the NHS and travel clinic.
Although the construction and layout of each section is not quite the same, activating any of the main menu items leads to a further list of contents. Further content selections are then displayed. Indeed, in some cases five screens are required to arrive at the required information.
What are kiosk logs?
Log files are a machine-generated record of user activity. Figure 1 is an example of a user session. The first column codes the page. 'H' indicates a beginning of a session, 'D' a successful page view and 'T' a termination sequence generated by the user. If the user does not terminate their session, the kiosk times-out after two minutes of inactivity. The next three columns record the date, day and time. The column starting '0000' records the seconds from entry. This system does not record the time taken by the user to fill in age and gender details; the clock starts when the user selects 'continue' from this page. Note the following '0001' is the time taken to download the first menu page. This user spent seven seconds in negotiating the first menu page. The '1' to the right of 'Male' is the age group and repeats the 'under 15' information. The numbers and hash signs relate to page identification codes. The '001' at the end of this line is a page counter (the line counter though does not count the opening dialogue page where the user records their age and gender). This user session lasted 85 seconds; the longest page view was for 21 seconds and the shortest for four seconds. Table 1 profiles the gender and age distribution of kiosk use. As can be seen, women made slightly less use of kiosks than men: 47.5% compared with 52.5%. The age distribution shows that use by under 15s predominates, with just under half of recorded use by this age group. Table 2 looks at additional measures between men and women. Women appear to view slightly more pages: 9.3 pages per session compared with 8.8 pages per session for men; women also have a longer session time by about three-and-a-half seconds. Figure 2 looks at the gender distribution of use over time. As can be seen, there is considerable variation. In looking at the distribution, it appears that men are likely to use kiosks in the early morning and mid-afternoon, while women appear to favour use in the mid-morning and evening.
Results and discussion
When gender use is looked at in tandem with age use over time (see Figure 3 ) some interesting patterns emerge. High use by under 15 year olds is accompanied by low use by females. This was especially true between 5 and 6 pm. At this time under 15 year olds recorded a high use of 57% of all users (see Figure 3) , while women recorded a low use of 43% (see Figure 2) . Looking at the reverse, high use by women is accompanied by low use by under 15 year olds. See, for example, between 2 and 3 pm and to a lesser extent between 12 noon and 1 pm, and between 3 and 4 pm. Between 2 and 3 pm under 15 year olds recorded 27% of use (see Figure 3) , while females accounted for a high 74% of use (see Figure 2) .
Clearly, there are a number of factors at work and the data does argue for further qualitative interview research. Among questions raised:
Are women with children too busy looking after their children to use the kiosk themselves? Or perhaps there is an attitude among mothers to 'let them play on the kiosk'. Do women come back at certain times without the children?
Whatever the exact reason, is it is clear that use of health touch-screen kiosks by women is dependent upon a number of factors. In particular, their use is likely to be affected by their specific role in the family and this seems more apparent with touch-screen kiosks compared to other online information systems.
Age differences
Little previous research has been undertaken on agerelated factors in use of electronic information systems. Comparisons of user numbers have, of course, appeared in the literature. 1 The current research, however, goes further than this, by testing whether age is a factor affecting the users' penetration of kiosk pages -not simply their use in terms of simply being logged on. This is an important factor in measuring use -in many menu-based kiosk information systems the user has to navigate through a number of menu screens to arrive at what can be termed an information page. Clearly, what constitutes positive use must imply that the information seeker navigates beyond the collection of initial menu screens to the actual information pages. This idea of pages viewed can be developed into a Age and gender user differences a The distribution of session and page view time is highly skewed and Huber's robust estimator is used. The distribution of the number of pages viewed is also skewed, but less so, and the 5% trimmed mean is reported. For the INTOUCH with health kiosks, the user often has to navigate through up to five screens to arrive at what can be termed an information page. Users viewing only one to four pages are less likely to have accessed an actual information page. By contrast, users viewing more than 11 pages can be described as heavy users with a good understanding of how to jump between pages and to use the technology to find the information they seek. The use groupings were cross-classified by age group. The hypothesis of no association between age and number of screens viewed can be rejected at the 1% significance level (c = 55.18 12 df). It appears that users aged over 75 are more are more likely to limit their session length to four pages or fewer compared to other age groups. Of those over 75, 45% recorded session lengths of four pages or fewer; this compares to between 17% and 30% recorded by other age groups, having a session length between one to four pages (see Figure 4) . This implies that those aged over 75 are not necessarily reaching the information content pages and are, thus, failing to avail themselves of the services the kiosk provides, despite actually 'having a go'.
This was not true of the next age band down. The 56 to 75 and the 16 to 35 age groups were most likely to be heavy users -about 39% of both these groups had session lengths over 11 pages. Only 14% of those aged over 75 viewed 11 pages or more.
Looking at other measures of use, substantial differences can be found between age groups. Table 3 records the average number of page views, session length and page view time across age bands. Those aged over 75 record the smallest number of page views per session. On average this group viewed about 5.6 pages -just over half the average number of pages viewed by the 16 to 35 age group. The over 75s recorded an average session length of about 44 seconds, a far shorter session length than any other age group, and under a quarter of the session length recorded by the 56 to 75 age group. The over 75 age group also recorded the shortest average page view time of 8.90 seconds, approximately half that recorded by kiosk users falling within the 56 to 75 age band.
The 16 to 35 age group recorded the largest average number of pages viewed while the age band 56 to 75 year olds spent the longest time reading pages, and recorded the longest sessions. The 36 to 55 age band do not appear to make as much use of the kiosk compared to either the 16 to 35 age group or the 56 to 75 age band. It is thought that this age group may have more of a time constraint.
Age and gender user differences 
Conclusions
Log files provide the most detailed record of use, short of an intrusive observation of users. However, little use has been made of log files by previous researchers. The study reported here has found considerable variations in kiosk use by both gender and by age. In particular, there appears to be variation in gender use by time of day. At certain periods low use by women is matched by high use by under 15s, and the reverse is true at other times of day. The research argues that kiosk use by women may be affected by their specific role in the family, and this seems more apparent with touch-screen kiosks when positioned in a general practice surgery, compared with other online medical information sources such as the Internet. Future qualitative and observational research will further look for evidence of a negative relationship between use by women and by under 15 year olds. This research also found significant variations in kiosk use by age, with evidence that users aged over 75 are less likely to penetrate kiosk pages compared to other users. This age group was also found to have a shorter session time and a shorter page view time compared to other age groups. The findings do not support the research of Jones, McLachlan and Bell who found no difference in age and kiosk use. 1 Robust estimators of page view time and session length were also reported and variations in use between age groups were found. In particular the age group 56 to 75 recorded the longest page view time and the longest session time, while the 16 to 35 age group recorded the greatest number of pages viewed in a session. Surprisingly the 36 to 55 age band appeared not to take as much interest in kiosk use as these two age groups. 
